SYNOPSIS Three series of patients shown to be euthyroid but originally referred for thyroid uptake tests in vivo have been compared.
In 1958-59, the 'normal' mean thyroid uptake was % and 38-2 % respectively at four and 24 hours. By 1967, the mean uptakes had dropped to 20-4 % and 31-6 %-a significant change at both times. By 1972 there was, however, no sign of a further reduction of the mean normal values for thyroid uptake.
These results are compared with changes observed in other series in the USA and elsewhere.
In spite of several newer routine tests of thyroid function, two well established ones are still the most widely used. They are the measurement of the serum concentration of protein-bound iodine (PBI) and the measurement of the radioiodine accumulation in the thyroid in a specified time, the 'thyroid uptake'. These tests are very familiar and hence there is a danger of established reference material continuing in use long after it should have been revised. This paper draws particular attention to the need for keeping thyroid uptake normal ranges under review, although it should be noted that the PBI can also provide misleading results from the same causes (Acland, 1971) . It is well known that normal ranges of thyroid uptake vary from one community to another, depending upon the amount of iodide available from the diet (Oddie and Fisher, 1967; Forcher, Lanaro, Enriori, and Reforzo-Membrives, 1971 (Pochin and Barnaby, 1962) , Koutras and Livadas (1966) have shown that 40 mg of potassium iodide (KI) (about 30 mg of I) is the minimal single dose required completely to inhibit the uptake of tracer by the thyroid and this inhibition can be conReceived for publication 26 July 1972. tinued indefinitely by a daily intake of 3 3 mg of potassium iodide. When it is noted that this level of iodide supplement totally inhibits tracer uptake it will be appreciated how small a supplement is required merely to depress uptake values.
Numerous iodine-containing compounds are in medical use, either as 'counter proprietaries' or by prescription. Radioopaque media have a very high iodine content: for example, a patient given Hypaque -a sodium diatrizoate/meglumine diatrizoate mixture-may receive over 8 g of elemental iodine. When oily media are used, an iodide depot may be formed which repletes the body iodide pool over a long period, sometimes extending to many years (Shapiro and Man, 1960; White, 1972) . Thus misleading results are obtained from both proteinbound iodine (PBI) estimations and thyroid uptake studies for a similar period.
Apart from the obvious solutions and tinctures of iodine and iodized throat pastilles, a number of tonics, multivitamin and mineral compounds, and analgesic/antipyretic preparations contain iodine. TCP solution, often used as a gargle, contains 1-1 mg I/ml, and the popular diarrhoea prophylactic, Enterovioform (clioquinol), contains over 100 mg I per tablet. This is frequently taken by travellers and a typical prophylactic course used by members of the public has been shown to have a persistent effect on the PBI and, presumptively,-also on thyroid uptake test results (S6nksen, Ekins, Stevens, Williams, and Nabarro, 1968) . Creams, lotions, and ointments (such as Betnovate C) are frequently made up with 3% clioquinol. Even such an innocuous procedure as a cervical iodine test can inter-863 fere with both the PBI and thyroid uptake tests (Baden, Thompson, Walker, and Ardjomand, 1970) .
In addition to iodine-containing medication, overloading can be of dietary origin, especially among those with unusual food habits (iodized salt and certain 'health foods' contain added iodine). Unforeseen dietary sources can also contribute to excess iodide ingestion (London, Vought, and Brown, 1965) . As regards diet the propensity of food processors to add various compounds in efforts to improve their products can give rise to changes in the average dietary iodine intake of a population (Pittman, Dailey, and Beschi, 1969; Clements, Gibson, and Howeler-Coy, 1970; Connolly, 1971b The double Geiger counter system employed has been in routine use in this laboratory for many years, and although incorporating various improvements, is essentially that described by Tait, Cook, and Worsnop (1951 1958-59, 1967, and 1972 Changes in the normal range of ihyroidal radioiodine uptake much less than those recorded by others, eg, Pittman et al (1969 Sachs, Siegel, Horwitt, and Siegel (1972) in comparing thyroid uptake studies in two cities have also incriminated bread as a main source of extradietary iodine affecting the results in one of the populations studied. Our subjects were not selected from a healthy population. All three groups were composed of patients referred for thyroid investigation but in the light of the results of thyroid function studies and of clinical findings were shown to be euthyroid.
It is felt that this is a more realistic means of estimating the euthyroid range of thyroid functional indices than is one dependent upon healthy volunteers because in the everyday application of thyroid function tests one is attempting to differentiate patients whose symptoms and signs are referable to thyroid dysfunction from those whose ill health mimics this.
The situation appears from our results to be rather more stable in Britain than it is in much of the United States and in some other countries and changing dietary iodine intake might here be a less important factor in modifying the normal range of thyroidal radioiodine uptake values. The significant but smaller changes noted may possibly be due to an increasing popularity of iodized medications. This conclusion is in agreement with the findings of Blum and Chandra (1971) It is not uncommon for psychologically disturbed patients to present a difficult diagnostic problem, especially so where there is an anxiety state or agitated depression (Crown, Crisp, and Ellis, 1966) . In these states the clinical findings are in many respects similar to those found in thyrotoxicosis and in a series such as ours where the final assessment indicates normal thyroid function it is probable that there will be patients who have been treated with psychotropic agents which are known to depress slightly thyroid uptake results.
This tendency for the normal range of thyroid uptake values to change with time should be noted as an additional factor in the increasing uncertainty of interpretation of tracer tests of thyroid function in vivo, the uncertainty extending also to PBI estimations. The staff of centres engaged in thyroid function studies would be well advised to keep the normal range of thyroid functional indices under review and where tests in vitro are in question to consider using alternatives such as the determination of serum T4 and of the free thyroxine index.
We are greatly indebted to Dr K. E. Jones who left such complete records that it was possible to select from them a series with which to compare the later results. We are also indebted to Miss L. I. Pope and her staff for carrying out the day-to-day work on which this study is based.
